Previously, we demonstrated that children in day care centers commonly experience diarrhea due to rotavirus, giardia, and bacterial pathogens. Multiple agents frequently coexist, and the environment is heavily contaminated with enteric bacteria during outbreaks. A study of environmental surface contamination with rotavirus was performed during three non-outbreak periods. Of 25 samples collected from environmental surfaces and teachers hands at a day care center, 4 (16%) were positive for rotavirus antigen when a fluorescence assay was used. We also examined the survival of two animal viruses, rotavirus SA-11 and poliovirus type 1, and bacteriophage f2 on similar environmental surfaces in a laboratory. Poliovirus type 1 and bacteriophage f2 were more resistant to drying than rotavirus SA-11 and could be recovered after a 90-min exposure on a dry surface. Rotavirus SA-11 could be detected for 30 min. All three viruses survived longer when they were suspended in fecal material than when they were suspended in distilled water. These data suggest that several agents, including rotavirus, can remain viable on contaminated surfaces long enough to be transmitted to susceptible children. This finding helps explain why rotavirus shows a mode of spread like that of parasitic and bacterial agents within day care center settings.
Rotavirus is a leading cause of diarrhea in children less than 2 years old in day care centers (DCC) (12) . It is estimated that up to 1010 particles per g of feces may be shed by children with diarrhea, and shedding also may occur in asymptomatic children (1, 5 Figure 1 shows that rotavirus suspended in water and misted onto counters was sensitive to drying and could not be detected after 45 min of exposure and drying. Poliovirus and coliphage f2 could be detected for at least 90 min after application. Bacteriophage f2 was detectable after 24 h of drying (data not shown). It also is evident that the viruses and bacteriophage f2 survived longer in the presence of fecal material than in water. The efficiency of recovery for each virus was calculated from the titer of the virus solution before it was sprayed onto the counter and the total amount of virus recovered from a known surface area at zero time. The levels of recovery were 16.8 ± 6.0, 42.3 ± 1.9, and 10.6 ± 5.7% (mean ± standard error) for rotavirus, poliovirus, and phage f2, respectively.
A fluorescence assay (FA) was used to detect human isolates. To test the sensitivity of this system, the FA was compared with the plaque assay by using rotavirus SA-11 suspended in a 10% stool preparation as a model of human rotavirus contamination. Samples were collected as described above at 15-min intervals. Table  1 shows that virus was detectable after 60 min of drying with both assays and that 1 log10 PFU of rotavirus SA-11 per ml was detected by the FA.
Environmental isolates. A total of 25 samples were collected from various objects and surfaces on 3 days at the same DCC (Table 2) . Four (16%) of these samples were positive for rotavirus by the FA. No obvious fecal contamination was present on any of the surfaces. Contaminated objects adjacent to the diapering area included a refrigerator door handle, a diaper pail lid, and a sink. The diaper-changing counter, which is routinely cleaned, was negative on three occasions. One swab taken from a hand of a teacher (3) .
Poliovirus, coxsackievirus, and echoviruses have been reported (6) to survive for 2 to 12 days on painted wood, glass, and cotton fabric. The simian rotavirus SA-11 used in our study was more sensitive to drying than either poliovirus or bacteriophage f2. The reason for this greater sensitivity of rotavirus SA-11 is unclear; however, a recent report (10) has suggested that moderate levels of humidity and elevated temperatures adversely affect the survival of human rotaviruses on impermeable surfaces; these were the conditions used in our study.
The sensitivity of the swab method for recovery of human rotaviruses was not determined. Thus, even though as few as 10 PFU of cultureadapted rotavirus SA-11 was detected in comparative tests, our swab method may not be sensitive enough to detect low numbers of viable human rotaviruses. Such low numbers of virus may be important in DCC environments if the minimal infectious dose of rotavirus is as low (less than 10 PFU) as has been demonstrated with poliovirus and echovirus (8, 9) . Furthermore, the presence of fecal material increased the survival of viruses on surfaces, and the presence of fecal material is known to protect viruses from the action of disinfectants (4). The importance of handwashing (1) and the disinfection of objects that may be placed in the mouths of small children is emphasized by our results, as are our previous finding (G. F. Lemp, M.S. thesis, University of Texas School of Public Health, Houston, 1981) that childhood diarrhea is associated with DCC teachers who both prepare food and change diapers. It is evident from the recovery of virus from a refrigerator door handle that fecal contamination can be spread to food preparation areas.
Handwashing and regular disinfection of toys and environmental surfaces are necessary to reduce person-to-person transmission of enteropathogens in DCC.
